We examined if the assessment of the health impact of a national Dutch regeneration programme depends on using either a repeated cross-sectional or longitudinal study design. This is important as only the latter design can incorporate migration patterns. For both designs, we compared trends in medication use between target and control districts. We found differences in medication use trends to be modest under the longitudinal design, and not demonstrable under the repeated cross-sectional design. The observed differences were hardly influenced by migration patterns. We conclude that in the Netherlands migration patterns had little effect on the health impact assessment of this national urban regeneration programme, so either the cross-sectional or longitudinal evaluation study design will do.
Introduction
In many countries, including the Netherlands, urban regeneration programmes have been implemented to improve the living conditions in deprived neighbourhoods. These programmes commonly comprise of investments in social determinants of health, such as, housing and the physical environment, employment, education, income and welfare, (Thomson, 2008) . For that reason, urban regeneration programmes have been evaluated in public health research to obtain evidence that interventions addressing the social determinants of health can lead to health improvements (Thomson, 2008 ; World Health Organization/ Commission on the Social Determinants of Health, 2008) . So far though, the empirical evidence for a health impact is limited (Thomson, 2008; Bond et al., 2013; Moore et al., 2018) and the health benefits found have been small (Thomson et al., 2006; Bond et al., 2013) . This also applies to the health effects of a large-scale urban regeneration programme that has been implemented in the Netherlands; the Dutch District Approach. On the short-term (after 3.5 years), more favourable trends were found in the target districts for some health indicators (e.g., self-reported general health, mental health and physical activity) than in the control districts Jongeneel-Grimen et al., 2016; Droomers et al., 2014; Kramer et al., 2014) , but overall there was no consistent evidence for a positive health impact of the urban regeneration program (Stronks et al., 2015) . On the medium-term (after 6.5 years) no effects were found on self-reported general health, mental health, and health-related behaviour (Ruijsbroek et al., 2017) .
Different study designs have been used for the evaluation of urban regeneration programmes. For reasons of data availability, often repeated cross-sectional study designs have been implemented. This was also the case for the Dutch District Approach. A major limitation of a repeated cross-sectional study design is that it cannot identify the impact of residential mobility, only assess net residential change, but this has rarely been done. As a result, many evaluations have ignored the migration of residents in and out the neighbourhoods during the study period and hence may have miss-assessed the health effects of regeneration programmes (Bailey and Livingston, 2008; Mehdipanah et al., 2017) .
Residential migration can influence the health impact assessment of urban regeneration programmes in various ways. On the one hand, people who benefited from an intervention programme, for example because they were assisted to a job, may have moved out of the district. If as a result of finding a job these movers are now in better health than the residents who stayed in the district or the newcomers, this could result in an underestimation of the health impact of the programme. On the other hand, residential migration could result in an overestimation of the health impact of urban regeneration programmes. Replacing the cheap housing stock with more high-end dwellings is often part of regeneration schemes. The newly built, more expensive houses attract wealthier people into the intervention areas, who are generally in better health than the former residents. As a result, an overestimation of the intervention effect could occur, although the influx of wealthier people may have been one of the intentional impacts of the intervention (Petticrew et al., 2005) . It is likely that large-scale urban regeneration programmes trigger such migration flows during the intervention period; making the issue of selective migration an important one to consider.
A longitudinal study design can take migration into account, since residents can be followed over time with regards to their migration patterns. Hence, a distinction can be made between those who stay in the area during the follow-up period, those how move out, and those who move in. This makes it possible to assess to what extent observed changes in health are due to migration processes and changes in residential composition or due to true changes in the health of local residents (Petticrew et al., 2005; Thomson, 2008; McCartney et al., 2017; Lawless et al., 2006) . A longitudinal design has been implemented in several occasions, for instance for the evaluation of the New Deal for Communities (NDC) programme in the United Kingdom Lawless, 2006; Pearson et al., 2010) . A report on residential mobility during the NDC programme showed that higher levels of residential mobility in the area were associated with negative impact of the NDC on place based outcomes (e.g. crime, community, housing and physical environment) and educational outcomes, though not in case of health outcomes (Beatty et al., 2009 ). Another U.K. study assessed the impact of migration by first including and then excluding participants who had moved during the intervention from the assessment. They found no effect of migration on the health impact assessment of the programme (White et al., 2017) . We know of no other longitudinal studies that made the impact of residential migration on the assessment of health outcomes explicit like this study of White et al. (2017) .
In our most recent evaluation of the Dutch District Approach, we tried to account for migration within a repeated cross-sectional study design. In this study, we assessed the impact of the regeneration programme on the prevalence of general health, mental health, physical activity, overweight, obesity, and smoking. We made the simplifying assumption that residents did not migrate after the start of the programme (Ruijsbroek et al., 2017) . So all persons who moved out during that period were treated as if they were still living the same district and persons who moved into the area after the start of the programme were ignored. This way, we excluded any distorting effect of the inflow of (healthier) persons into the study area on the evaluation. The distorting effect of the outflow of persons out of the area was dealt with to a certain extent, but less optimal. Although this was an attempt to account for migration, we still don´t know how large the potential impact of migration on the health impact assessment of urban regeneration programmes is in the Netherlands, but also elsewhere (Bailey & Livingston, 2008) . If we could quantify the potential size of migration bias, we can assess whether or not the use of a regular repeated crosssectional study design is problematic to use for such evaluations.
In the current study, we examine if and to what extent the use of different study designs influences the assessment of the health impact of urban regeneration programmes. To do so, we assessed the health impact of the Dutch District Approach with a repeated cross-sectional design and with a longitudinal design. Our main hypothesis was that the results from the two designs would differ strongly, because the repeated cross-sectional design does not take the residential mobility of individual residents into account. To analyse this hypothesis further, we explored whether residential mobility during the study period could explain any found differences. We used registration data on medication use for this exercise and examined how the medication use of four specific diseases (i.e. anxiety/depression, asthma/COPD, heart diseases and diabetes) developed in the 40 target districts of the Dutch District Approach. We compared these trends in medication use with the trends in similarly deprived control areas by means of a Difference-inDifferences (DiD).
Methods

The Dutch District Approach
The Dutch District Approach was launched by the Dutch government in 2007 with the aim to improve the living conditions of the 40 most deprived districts of the Netherlands in a ten years' period (Ministerie van VROM, 2007) . The 40 districts have been selected based on 18 indicators of deprivation, including average income, unemployment rate, liveability, safety, and quality of the housing. The 40 districts with the highest problem scores were selected.
The target districts consist of one or more postal-code areas. Dutch postal code areas comprise, on average, around 4000 residents. The area surface ranges between 1 and 8 km 2 , depending on population density. This means that postal code areas comprise relatively small areas in cities, but larger areas in more rural locations. The target districts were all urban districts, so in our study, the area surfaces are at the lower range of the 1-8 km 2 -scale. The target districts on average had around 19,500 inhabitants and were located in 18 cities across the Netherlands (Lörzing et al., 2008) . Compared to the other districts in these 18 cities, the housing stock in the target districts comprised considerably more social rental housing and apartment buildings (Permentier et al., 2013) .
The national government provided funding, support and expert advice. The social housing organisations also contributed extra funding for the District Approach. Local authorities were given autonomy to implement tailor-made interventions aiming at improving employment, educational level, housing conditions and the physical neighbourhood environment, safety, and social cohesion. This means that the District Approach addressed both the deprived living environment and the deprived situation of the people living in these districts. The mix, content and intensity of interventions differed between the 40 districts. Examples of interventions that were implemented are debt assistance meet the criteria specified for that specific dwelling, such as household size., improvement of the housing quality, school dropout prevention, employment programmes, the creation of playgrounds or green space, footpaths and bicycle paths, implementing measures for burglary prevention, and extra supervision to prevent nuisance and conflicts. There was a large variation between the districts in the number of residents reached by the interventions, the number of changes in the neighbourhood environment, and the amount of implemented activities . The official programme lasted until 2012, when the national funding stopped because of changes in political priorities (Tweede Kamer, 2011a) . By that time, around 5 billion euros had been spent to ameliorate the 40 target districts (Tweede Kamer, 2011b) . For more detail on the content of the programme, see Droomers et al., 2016 (p. 51-52) ; Droomers et al., 2014 (p. 124-125) .
Social housing system in the Netherlands
The Netherlands in general has a large share of social housing; about one third of the total housing stock (Janssen-Jansen and Schilder, 2015) . Until 2010, the criteria for access to social housing was not so much based on income, but on the position in the allocation system (waiting list) and the extent in which home seekers met the criteria specified for a specific dwelling, such as household size. This changed when the European Commission decided to limit social housing provision in the EU to people with low incomes (http://www.housingeurope. eu/resource-117/social-housing-in-europe). In 2012, the Dutch Housing Act was revised and access to regulated housing for households above the income threshold was no longer eligible (Boelhouwer and Priemus, 2013) .
In the Netherlands, as well as in other countries, urban regeneration programmes often include the selling or demolition of the cheap social housing and the construction of more expensive rental and homeowner dwellings (Janssen-Jansen and Schilder, 2015). The low-income households living in these houses have to be relocated to other dwellings in the same or in other neighbourhoods. Housing associations offer these households a 'certificate of urgency', which gives them priority over others seeking a dwelling. With this certificate, households can apply for a dwelling with similar characteristics as the previous one (e.g. same number of rooms, same type of dwelling). The housing associations assist those residents who are unable to find a new home on their own (Bolt et al., 2009, p. 507) .
Study population
We used longitudinal registration data on medication use for the period 2006-2013 for both our study designs. This dataset from the National Health Care Institute (ZIN) covers all (partially) reimbursed medication supplies within the mandatory Dutch basic health insurance, with the exception of intramural supplies (e.g. during hospitalization). The study population comprises the residents with complete data on medication use during the study period, which means no missing data during that period. The main exceptions to this are individuals that passed away during this period; in that case, persons were included in the longitudinal dataset until the moment of passing. For the use of the medication data, full permission has been given by the National Health Care Institute who is the owner of the data. Statistics Netherlands have pseudo-anonymised the data, so individual entities were not retraceable and privacy was protected. Moreover, analyses were performed in a secured environment, from where the data could not be extracted without permission from Statistics Netherlands. this dataset covers all extramural medication use of approximately 16.5 million inhabitants Dutch inhabitants (CBS statline, 2018b), since only approximately 200,000 Dutch residents do not have health insurance (CBS Statline, 2018a), Of these 16.5 million persons, 7.43 million (45%) had utilised at least one prescription drug between 2006 and 2013 that have been selected for this study.
Measures
Outcome measures
We used data on medication use related to four specific disease classes: 1) anxiety and depression, 2) asthma and COPD, 3) heart disease (only amongst adults), and 4) diabetes type I and II. These four diseases were selected based on the assumption that their prevalence can be influenced by the urban regeneration programme, and that the occurrence of the disease can be retraced well through the use of specific medication.
Medications are classified according to four positions ATC-code (A01A, A02A, etc.). Appendix A contains the ATC codes used to identify each disease. Individuals were labelled as using medication for a specific disease during a given time interval (e.g. [2006] [2007] if they received any of the medication corresponding with the ATC codes at least once in that time interval. Thus if an individual used medication at any point of time during this two-year period, we considered this individual as a medication user.
Medication use was pooled for every two years to reduce fluctuations due to seasonal variation and because of the erratic nature of the data (2006-2007; 2008-2009; 2010-2011; 2012-2013) .
Covariates
Data on sex (male; female), age (0-19 years; 20-40 years; 40-59 years; 60-79 years; 80 years and older), household composition (single with/without child(ren); couple with/without child(dren); other), and ethnicity (ethnic Dutch/non-ethnic Dutch -Western; non-ethnic Dutch non-Western) were obtained from the national population registry. Standardised disposable household income (tertiles) was obtained from the national tax registry.
Study design to compare target and control districts
We used a quasi-experimental design to compare trends in medication use between the 40 target districts and the control districts, i.e. districts that were not part of the programme yet similar in terms of neighbourhood characteristics (see more information below). The design focussed on identifying the health impact of the District Approach by means of a Difference-in-Differences (DiD). This involves estimating the trend in medication use for the target districts, and then subtracting that trend with the trend found in the control districts. The trend in the control districts serves as a means to control for unobserved confounding, if present (e.g. trends in medication use due to changes in medication guidelines or insurance coverage).
The design involved the following steps. First, following Ruijsbroek et al. (2017) , we defined the area propensity score as the probability of having an urban regeneration programme. We estimated the propensity score for each postal code area in the Netherlands using information on hysical and social neighbourhood characteristics and safety, such as the percentage of old housing and social housing units, the percentage of inhabitants having encountered vandalism, experiencing nuisance by neighbours and other residents, and experiencing fear for being robbed or harassed (13 indicators in total)and were measured at January 1st, 2008. This is just prior to the start of the implementation of the programme (see Appendix A and Ruijsbroek et al. (2017) for more details on the propensity score method). Within each subclass, the balance in area characteristics was approximately the same for target and control districts. In total, 83 postal code areas that constituted the 40 target districts and 182 control postal code areas (called control districts onwards) remained in the study. Five subclasses of neighbourhoods were formed based on the propensity score. Second, within each subclass we formed strata on individual characteristics (i.e. sex, age, household composition, household income, and ethnicity measured at baseline). Each stratum contained individuals from target and control districts. Third, within each stratum we fitted a linear model, in which the disease indicator was regressed on time (a categorical variable, with values 2006/'07, 2008/'09, 2010/'11, 2012/'13) , district (a dummy variable indicating whether the residential district is part of the regeneration programme or a not) and the interaction between time and district. The latter can be interpreted as the Difference-in-Differences (DiD), and gives the (stratum-specific) health effect. Finally, all stratum-specific effects were pooled to give an overall health effect. See Appendix A for more detail on the stratification, analysis and pooling.
Repeated cross-sectional design versus longitudinal design
To examine the health effects of the Dutch District Approach, we compared the findings from a repeated cross-sectional design with the findings from a longitudinal design, based on the same data. The moment to determine where the individual lived was in the middle of each two-year period. Hence, for the period 2006-2007 the evaluation moment was January 1st, 2007, etc. We constructed the 'repeated crosssectional design' by selecting all residents who lived in the target or control districts for each two-year period between January 1st, 2007 and January 1st, 2013. This means that individuals who have moved into the target or control districts after the introduction of the urban regeneration programme were included after they had moved in, and that individuals that moved out of those areas were excluded after they had moved out. In this design, we ignored the fact that the majority of the individuals (with the exception of the transient population) had multiple measurements by treating the measurements as independent, i.e. as if the measurements were from different individuals in each period. We also artificially aged the individuals in the repeated cross-sectional design. Although this typically is not implemented in most studies using a repeated cross-sectional design, we chose to do this here because the prevalence in drug use is strongly connected with age. Furthermore, in the longitudinal design, the population naturally gets older. Ignoring the ageing aspect in the repeated cross-sectional design would drastically complicate the comparison between the longitudinal and repeated cross-sectional design.
For the 'longitudinal design', we largely followed the design of Ruijsbroek et al. (2017) . In this design, we selected all individuals that lived in the target and control districts on January 1st, 2007. This selection consisted of approximately 2.2 million individuals in total. We then followed these individuals over time, regardless of whether they moved out of the selected areas during the following years or not. People who moved into the target districts or control districts after January 1st, 2007, on the other hand, were excluded from the sample. For this longitudinal design, a random intercept was included in the analysis to account for the correlation between measurements within an individual. See Appendix B for a visualisation of the two designs, showing how each design deals with in-and outmigration of residents. Table 1 describes the characteristics of the study population by type of resident. We distinguished three types of residents: non-migrants, residents who moved into the target and control districts at baseline (January 1st, 2007) and those who moved out of the districts at baseline. In both the target and control districts, in-migrants were more often under the age of 40 years, and less often single than the outmigrants. In addition, in both district groups, in-migrants had lower incomes than the out-migrants. Fig. 1 shows the trends in medication use according to the two designs. The trends in medication use in the target and control districts based on the longitudinal design (solid lines) were very similar to the trends based on the repeated cross-sectional design (dotted lines). In both designs, medication use was in all instances higher in the target districts than in the control districts. Moreover, in both designs the trends in medication use were very similar between the target and control districts across the diseases. In both the target and control districts, the a some persons are counted twice, for instance persons who moved from a target district to a control district. They are included in the migrant-out group of the target districts and the migrant-in group of the control districts. medication use for anxiety and depression decreased until 2010/´11 and then slightly increased in the latest period. For asthma/COPD, in both districts, the use of medication was quite stable over time, while for heart disease and diabetes, medication use increased very similar between 2006/´07 and 2012/´13 across the districts. For diabetes, depression/anxiety, and asthma/COPD, there was a slight divergence in the trend of medication use between the target and control district in the latest period according to the longitudinal design (solid lines, period 2012/'13). For all four diseases and in both district groups, medication use was lower according to the repeated cross-sectional design than the longitudinal design (Fig. 1) . This difference is probably caused by the influx of migrants that were included in the repeated cross-sectional design only. These in-migrants were generally younger and used less medication. In our stratification procedure, in which we formed strata based on individual characteristics, we estimated the overall Difference-indifferences (DiD) by pooling over all stratum-specific DiDs. The pooling involved weighting each stratum-specific DiD proportionally to its stratum size. Therefore, due to the larger number of younger and healthier individuals for the repeated cross-sectional design, more weight in the stratification procedure was given to this group. As a result, medication use was overall lower in this design. Table 2 shows the difference in medication use trends between the target and control districts (Difference in Difference; DiD) according to both designs. According to the repeated cross-sectional design, the use of medication for the four diseases developed very similar in the target and control districts between baseline and the follow-up periods. As a result, there were no significant differences in medication use trends between the target and control districts, which is reflected by the DID values being close to zero (Table 2 , DiD values repeated cross-sectional design). In the longitudinal design, all DIDs in 2012/'13 were more positive than in the repeated cross-sectional design. A positive DID indicates a less favourable trend in medication use (i.e. a smaller decline or a stronger increase in medication use) in the target districts than in the control districts. According to the longitudinal design, there was a significantly smaller decline in medication use for anxiety/depression in the latest period (compared to baseline) in the target districts than in the control districts. Furthermore, the use of diabetes medication increased more strongly in the target districts than in the control districts during the whole study period. For heart disease and asthma/COPD, there were no significant trend differences in medication use between the two district groups according to the longitudinal design. 
Results
Trends in medication use according to both designs
The effect of in-and out-migration on medication use
According to the longitudinal design, there was a less favourable trend in medication use in the target districts than in the control districts for diabetes and anxiety/depression (i.e. a significantly stronger increase in diabetes medication and a significantly smaller decline in anxiety/depression medication). This general pattern was not observed under the repeated cross-sectional design. To examine whether these differences in medication use between the two designs can be explained by the migration of residents, we compared the medication use between different migrant groups (non-migrants, in-migrants and out-migrants) in 2012/´13. We focus on the latest time interval of our study period, as it would take some time before migration related to the urban regeneration programme could develop its full impact on trends in medication use in target and control districts. Table 3 shows that the persons who migrated in and out of the target and control districts used less medication than the residents who did not move, indicating that migration was selective in terms of less medication use. In order for migration to have an impact on trends in medication use in specific districts, the persons who moved into these districts need to differ from those who moved out. According to Table 3 , the two groups have many similarities. Firstly, although in-migrants generally used less medication than the out-migrants, the differences were small (the significance of the differences are the result of the large sample size). Only in case of heart disease medication use were the differences larger (1.8% versus 3.7% for in-and out-migrants respectively). Secondly, these small differences in medication use were not only observed in the target districts, but also in the control districts. Thirdly, the number of people moving into the districts was comparable to those moving out, in the target districts as well as the control areas (around 14%).
Overall, if we compare the patterns in medication use of the in-and out migrant groups and the migration size between the target and control districts, the patterns were similar. These broad similarities clarify why we found no evidence that the two study designs derived at different conclusions. Moreover, for anxiety/depression and diabetes, the two diseases with statistically significant DiDs in Table 2 , the rate of medication use was (slightly) higher among the out-migrants rather than the in-migrants, therefore also not yielding explanation on why these medication trends were less favourable in the target districts than the control districts.
Discussion
In this study, we assessed whether the use of alternative study designs affect the health impact assessment of an urban regeneration programme. We used two designs (i.e. a repeated cross-sectional and a longitudinal) to compare the difference in medication use trends between the 40 target districts of the Dutch District Approach and similarly deprived control districts. We assumed that by comparing these two designs, we could study the impact of migration on the health impact assessment of the urban regeneration programme. According to both designs, the differences in medication use trends between the target and control districts were small. We found slight differences between the two study designs in effect estimates. Only under the longitudinal design, we found less favourable developments in the target districts as compared to control districts (i.e. a stronger increase in diabetes medication use and smaller decline in anxiety/depression medication use). In addition, we found that migration processes hardly influenced the differences in results, between the two study designs. We found some small differences (1-2%) in medication use between in-and out-migrants in the target districts, but not in a direction that would help explain the less favourable trends in the target districts in the longitudinal design. In addition, the control districts showed similar patterns in medication use according to migration patterns as the target districts. Therefore, we found no evidence that selective migration Table 2 Comparison of trends in standardised could explain the modest differences in effect estimates found between the two study designs.
Limitations of the study
We selected ATC codes to identify individuals who use medication for specific diseases Individuals may use other medication than guidelines typically describe, and the medication that we considered could also be prescribed for other health conditions. Moreover, medication use is influenced by other factors as well, such as whether the illness is diagnosed, whether people have time to get the medication, or whether they find the utilization of medication important. This may have affected the accuracy of our outcome measure. However, we expect it unlikely that this limitation affected the comparison of the two study designs, since this limitation of the outcome measure would have occurred in both designs.
A key methodological difficulty relates to the selection of the control districts. Although we used propensity score matching (PSM) to select our control areas, the target and control districts still differed in terms of their deprivation levels (see our previous study Ruijsbroek et al., 2017 for detailed information). Because the Dutch District Approach aimed to address the most deprived areas in the Netherlands, it was difficult to find equally deprived areas. This flaw in comparability may have hampered the control for unmeasured bias and hence have resulted in an underestimation of the health impact. Furthermore, some interventions that were implemented in the target districts have been implemented in the control districts as well, due to local political choices. This may have diluted the impact of the urban regeneration program. Due to both these issues, we may have missed the intervention effect that we would have been able to observe in the ideal case of a fully randomised and experimental trial.
Explanation and interpretation of the findings
A priori we expected that the activities that were implemented during the regeneration programme would result in larger and more health selective migration flows in target districts than in control districts. However, we found no support for this. The number of migrants in or out of the target districts had not increased since the start of the intervention programme (Appendix D). Instead, we found that the migration patterns were very similar in the target and control districts. The District Approach did not seem to have had a substantial influence on these migration flows.
We found that selective migration processes had little effect on the assessment of the health impact of the District Approach. A previous evaluation of the District Approach focussing on outcomes other than health (i.e. social mobility indicators) also found little support for the hypothesis that the population effect of the urban regeneration programmes got eroded because of selective out-migration of the persons who benefitted from the programme (Permentier et al., 2013) .
Whether the results from this Dutch study are generalizable to other countries depends on the comparability of the migration process and the (social) housing system. In the Dutch context, we found no substantial increase or decrease of the in-and outflow of residents during the urban regeneration, and the size of the migration flows was comparable with the control districts. Furthermore, the in and out migrants did not differ in health substantially. We argue that our findings are generalizable to other contexts as far as the size of the migration flows remains stable during the intervention period and the in-and outmigration of residents does not differ between the intervention areas and control areas as well.
Conclusion
We found no evidence that selective migration could explain the modest differences in health effects found between the repeated crosssectional and longitudinal study designs. We conclude that, not accounting for migration when evaluating urban regeneration programmes has no substantial impact on the assessment of the health effects of such programmes, when migration flows are not very large and remain constant during the intervention period. If our findings are replicated in studies on urban generation programmes in other settings with different migration patterns, they would support that repeated cross-sectional data could well be used for the evaluation of the health impact of urban regeneration programmes.
Table 3
Size of in-and outmigration (%) and medication use among non-migrants, in-migrants and out-migrants (%) in 2012/'13 in the target and control districts. 
Appendix B. Details of the analysis
In our study, confounding could exist on two levels; at the neighbourhood level, where living conditions may differ between districts, and at the individual level, where the demographic composition of individuals may vary between districts. Following Ruijsbroek et al., (2017) , we deal with the confounding by using a neighbourhood area propensity score and stratification on individual characteristics, respectively. We summarize this approach below.
Stage 1: Propensity score matching for the selection of control districts We defined the neighbourhood propensity score as the probability of having an urban regeneration programme. Using information on their physical and social neighbourhood characteristics and safety, as measured at January 1st 2008, we estimated the propensity score for each neighbourhood postal code area in the Netherlands. These characteristics concern the district's housing conditions (such as the percentage of old housing and social housing units) and the experiences of the district's inhabitants (such as the percentage having encountered vandalism, experiencing nuisance by neighbours and residents, and experiencing fear for being robbed or harassed). We then omit all potential control districts whose estimated propensity score are below the lowest estimated propensity score found amongst target districts. (In other words, we take the so-called common support of the propensity score.) These omitted districts in essence have a too low probability of being considered as having an urban regeneration programme, and are thus 'not deprived enough' to warrant a comparison to target districts. After taking the common support, we formed five subclasses of neighbourhoods postal code areas based on the propensity score: each subclass contains postal codes with roughly the same propensity score, and as a result, have approximately the same joint distribution in characteristics on the physical and social neighbourhood and safety. More specifically, each subclass contains 16-17 target districts and 3 to 146 control areas. (See Ruijsbroek et al., 2017 for more details.)
Stage 2: Stratification on individual characteristics and analysis Within the subclasses on the neighbourhood level propensity score, we next used exact stratification on the individual characteristics. We considered five characteristics (age: five groups, sex, household income: three groups, the household composition: three groups and ethnicity). Together with the five subclasses, there are a theoretical number of × × × × × = 5 5 2 3 3 2 900 strata possible. After assigning observations to their respective strata, we fit a linear regression model on each stratum in which at least two observations are found for each treatment (urban renewal program) and time: where s denotes a stratum, Y s is the outcome, Treatment is an indicator function (0 = control, 1 = treated), and Time a categorical variables (0 = 2006/2007, 1 = 2008/2009, 2 = 2010/2011, 3 = 2012/2013 
